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(57) ABSTRACT

A vessel harvesting device includes: a cylindrical body
extending along an axis; a jaw structure that is mounted on
a distal end of the cylindrical body and has an upper jaw and
a lower jaw that are opened and closed; and a cutter blade
that is disposed between the upper jaw and the lower jaw and
moves in a direction of the axis. The jaw structure has
ridgelines formed at a distal end of the upper jaw and a distal
end of the lower jaw, respectively. The upper jaw and the
lower jaw have an asymmetric shape shifted in a first
direction that is a width direction of the upper jaw and the
lower jaw with respect to the direction of the axis of the
cylindrical body. The positions of the ridgelines are offset
from the central axis of the cylindrical body in the first
direction.

36 PROXIMAL

END
DIRECTION
DISTAL  OF AXIS
END



Patent Application Publication  Feb. 6, 2025 Sheet 1 of 10 US 2025/0040983 A1

FIG. 1

10
/24
20 99 22b
1‘ 20b #
12— B ol-22¢ Wi
1220 |7 242
14— Lo,
000 O O
@)
28
hed /
]JLZBa
/
28b | [FH—28¢c




US 2025/0040983 A1l

Feb. 6,2025 Sheet 2 of 10

Patent Application Publication

SIXY 40
NOILO34Id

N4
TVWIXOdd

an4d
wv1SId

NOILO3HId
aNOO3S

qLy /

o/ NOILOFHIA

()

Ly

L

14

1SHI

a¥e

By¢




US 2025/0040983 A1l

Feb. 6,2025 Sheet 3 of 10

Patent Application Publication

N e 5 ON3

TWYAIXOdd  SIXY 40 1TV1SId

NOILO3HId 08 NOILDO3HId

av Iy 67 B BEY o9 mgg g,  LSHH
L, L L _
— oLy
ol Ao 1 o gm o 3
/ O\
(4 , /o ,
Nm\ 09 8 o5 9 9 2%\ m
ANGI3S
NOILOZIA
1y agy o - NOO3S
SIXY ——\—
L oLy
A N Y ARV Ty
06 9G¥ 8 67 OF ey gy NOILOZIC
o9p  LSHI

vE Old



Patent Application Publication  Feb. 6, 2025 Sheet 4 of 10 US 2025/0040983 A1

FIG. 4
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FIG. 5A
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FIG. 7A
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FIG. 8B
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FIG. 9
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VESSEL HARVESTING DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] Pursuant to 35 U.S.C. § 119(e), this application is
a continuation of International Application No. PCT/
JP2023/015551, with an international filing date of Apr. 19,
2023, which claims the benefit of Japanese Patent No.
2022-070082 filed on Apr. 21, 2022, the contents of which
are hereby incorporated by reference in their entireties.

TECHNICAL FIELD

[0002] The present invention relates to a vessel harvesting
device.

BACKGROUND
[0003] In coronary artery bypass grafting (CABG), for

example, a blood vessel harvested from a patient is con-
nected so as to bypass a lesion site. The blood vessel to be
used is harvested, for example, from the lower limb of the
patient. An endoscopic vessel harvesting system (EVH
system) is used to harvest a blood vessel.

[0004] An endoscopic vessel harvesting system includes
an endoscope system, a pneumoperitoneum, a vessel dis-
section device, and a vessel harvesting device. The vessel is
harvested in such a manner that the vessel dissection device
is moved forward along the blood vessel while carbon
dioxide gas is supplied by the pneumoperitoneum, and the
blood vessel is dissected from surrounding fatty tissues.
Thereafter, the vessel branches branching from the blood
vessel are cut while hemostasis is performed by the vessel
harvesting device. The vessel branches are cut while being
observed with an endoscope. Thereafter, the vessel harvest-
ing device is withdrawn, and the blood vessel is removed
from the incision site, whereby the vessel harvesting is
completed.

[0005] JP 2011-229923 A, for example, discloses a device
that cuts a tissue under observation with an endoscope.

SUMMARY

[0006] During vessel harvesting, surrounding tissues may
not be sufficiently dissected in a vessel dissection operation
using a vessel dissection device. In view of this, it is
conceivable to impart a function of dissecting surrounding
tissues to the vessel harvesting device in addition to a
function of cutting a vessel branch. Therefore, it is conceiv-
able to use the instrument disclosed in JP 2011-229923 A
having a jaw structure with a distal end that is open wide.
[0007] However, the instrument disclosed in JP 2011-
229923 A has a problem that an image of the vicinity of the
distal end of the jaw structure is hardly captured by an
imaging device disposed on the proximal side, and the
procedure for dissecting surrounding tissues is hardly visu-
ally recognized.

[0008] An object of the present invention is to solve the
problem described above.

[0009] One aspect of the following disclosure provides a
vessel harvesting device including: a cylindrical body
extending along an axis; a jaw structure that is mounted on
a distal end of the cylindrical body and has an upper jaw and
a lower jaw that are opened and closed; and a cutter blade
that is disposed between the upper jaw and the lower jaw and
moves in a direction of the axis along cutter grooves of the
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upper jaw and the lower jaw, the jaw structure having
ridgelines formed at a distal end of the upper jaw and a distal
end of the lower jaw, respectively, in which the upper jaw
and the lower jaw have an asymmetric shape shifted in a first
direction that is a radial direction with respect to the axis,
and positions of the ridgelines are offset from the axis in the
first direction.

[0010] Another aspect provides a vessel harvesting device
including: a cylindrical body extending along an axis; a jaw
structure that is mounted on a distal end of the cylindrical
body and has an upper jaw and a lower jaw that are opened
and closed; and a cutter blade that is disposed between the
upper jaw and the lower jaw and moves in a direction of the
axis along cutter grooves of the upper jaw and the lower jaw,
in which the upper jaw and the lower jaw extend to the distal
end while being inclined in a first direction that is a radial
direction with respect to the axis, and distal portions of the
upper jaw and the lower jaw located distal to the cutter
grooves are within a region overlapping the axis.

[0011] In the vessel harvesting device according to the
above aspects, an image of the vicinity of the distal end of
the jaw structure is easily captured by the imaging device
(endoscope) disposed on the proximal side, and thus, the
procedure for dissecting surrounding tissues is facilitated.

BRIEF DESCRIPTION OF DRAWINGS

[0012] FIG. 1 is a configuration diagram of a vessel
harvesting system according to a first embodiment.

[0013] FIG. 2A is a side view of a distal end of a vessel
harvesting device in FIG. 1 and a neighboring region
thereof, and FIG. 2B is a perspective view illustrating a jaw
structure in FIG. 2A from the distal end.

[0014] FIG. 3Ais a plan view of an upper jaw in FIG. 2A
as viewed from a clamping surface, and FIG. 3B is a plan
view of a lower jaw in FIG. 2A as viewed from a clamping
surface.

[0015] FIG. 4 is a side view illustrating the jaw structure
that is removed from a cylindrical body.

[0016] FIG. 5A is a diagram illustrating the jaw structure
that is closed as viewed from a first side surface, and FIG.
5B is a perspective view illustrating a cutter blade in a state
where the jaw structure is removed from the cylindrical
body.

[0017] FIG. 6A is a perspective view illustrating the
clamping surface of the upper jaw, the clamping surface of
the lower jaw, and the cutter blade in a state where the jaw
structure is opened, and FIG. 6B is a side view illustrating
the jaw structure in FIG. 6A that is closed.

[0018] FIG. 7A is a perspective view illustrating a state in
which the cutter blade is retracted to the proximal side with
the upper jaw being removed, and FIG. 7B is a perspective
view illustrating a state in which the cutter blade protrudes
to the distal side with the upper jaw being removed.
[0019] FIG. 8A is an explanatory diagram of a marking
process of a vessel harvesting method, and FIG. 8B is an
explanatory diagram of a process for dissecting a blood
vessel with the vessel dissection device.

[0020] FIG. 9 is an explanatory diagram of a process for
harvesting a blood vessel with the vessel harvesting device
illustrated in FIG. 1.

[0021] FIG. 10A is a plan view illustrating a modification
of the upper jaw in FIG. 3A, and FIG. 10B is a plan view
illustrating a modification of the lower jaw in FIG. 3B.
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DESCRIPTION OF EXAMPLE EMBODIMENTS

[0022] A vessel harvesting system 10 illustrated in FIG. 1
is an endoscopic vessel harvesting (EVH) system used for
EVH. The vessel harvesting system 10 includes a display
device 12, a high-frequency power source 14, a pneumo-
peritoneum apparatus 16, a trocar 18, an imaging device 20
(endoscope), a vessel dissection device 22, and a vessel
harvesting device 24. Among them, the display device 12 is
connected to the imaging device 20. The display device 12
displays an image captured by the imaging device 20. The
high-frequency power source 14 supplies high-frequency
power to the vessel harvesting device 24 to burn a tissue (a
blood vessel 90 or a vessel branch 96). The pneumoperito-
neum apparatus 16 supplies carbon dioxide gas to the vessel
dissection device 22. The imaging device 20 includes a
cylindrical body 20a and a camera 204 attached to a distal
end of the cylindrical body 20a. The imaging device 20 is
inserted into the body of the patient together with the vessel
dissection device 22 or the vessel harvesting device 24 and
captures an image of a treated site.

[0023] The trocar 18 is inserted into an incision site near
a blood vessel. The trocar 18 facilitates introduction of the
imaging device 20, the vessel dissection device 22, and the
vessel harvesting device 24 into the body. The trocar 18 is
fixed to the skin by a clip 18a.

[0024] The vessel dissection device 22 includes a cylin-
drical body 22a and a conical dissection portion 225
attached to a distal end of the cylindrical body 22a. The
cylindrical body 22a has an ejection hole 22¢ for releasing
carbon dioxide gas in the vicinity of the distal end. The
vessel dissection device 22 dissects the blood vessel 90 and
a surrounding tissue 92 around the blood vessel 90 with the
dissection portion 22b. The vessel dissection device 22
forms a cavity 94 around the blood vessel 90 by the carbon
dioxide gas ejected from the ejection hole 22¢ (see FIG. 8B).
[0025] The vessel harvesting device 24 according to the
present embodiment includes a cylindrical body 24a and a
jaw structure 26 attached to a distal end of the cylindrical
body 24a. The cylindrical body 24a is a cylindrical member
extending in the direction of the axis, and accommodates a
line (not illustrated) through which high-frequency power
flows and an operation wire (not illustrated) or an operation
rod (not illustrated) for operating the jaw structure 26.
[0026] The vessel harvesting device 24 cuts the vessel
branch 96 of the blood vessel 90 that has been dissected by
the jaw structure 26. The jaw structure 26 has a function of
cutting the vessel branch 96 while burning the vessel branch
and stopping bleeding with high-frequency power. The
details of the jaw structure 26 will be described later.
[0027] The vessel harvesting device 24 has an operation
hub 28 at a proximal portion. The operation hub 28 includes
a cutter operation portion 28a, a jaw operation portion 285,
and an energization switch 28¢. The cutter operation portion
28a performs an operation of moving a later-described cutter
blade 34 in the direction of the axis. The jaw operation
portion 285 performs an operation of opening and closing
the jaw structure 26. The energization switch 28¢ switches
between supply and stop of high-frequency power to the jaw
structure 26. The jaw structure 26 specifically has the
following configuration.

[0028] As illustrated in FIG. 2A, the jaw structure 26 is
attached to the distal end of the cylindrical body 24a. As
illustrated in FIG. 2B, the cylindrical body 24a has, on its
distal portion, a pair of recessed grooves 245 formed by
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cutting out a part of the cylindrical body in the circumfer-
ential direction. The pair of recessed grooves 245 is formed
at positions separated by 180° in the circumferential direc-
tion. Each of the recessed grooves 245 extends in the
direction of the axis. The jaw structure 26 is accommodated
in the recessed grooves 24b.

[0029] The cylindrical body 24a has a pair of support
portions 24c¢ extending toward the distal end between the
pair of guide grooves 24d. The support portions 24¢ support
the jaw structure 26. Each of the support portions 24¢ has a
guide groove 244 and an opening/closing pin attachment
hole 24e. The guide groove 24d is located distal to the
opening/closing pin attachment hole 24e. The guide groove
244 extends in the direction of the axis. The opening/closing
pin attachment hole 24¢ has a circular shape. The center
positions of the guide groove 24d and the opening/closing
pin attachment hole 24e are shifted by 90° in the circum-
ferential direction of the cylindrical body 24a with respect to
the center of the recessed groove 245.

[0030] As illustrated in FIG. 2A, the jaw structure 26
includes an upper jaw assembly 30, a lower jaw assembly
32, and the cutter blade 34. The upper jaw assembly 30 and
the lower jaw assembly 32 are connected using a shaft pin
36 and an opening/closing pin 38. The shaft pin 36 is fixed
with respect to the upper jaw assembly 30 and the lower jaw
assembly 32. The shaft pin 36 serves as a rotation center of
the upper jaw assembly 30 and the lower jaw assembly 32.
The shaft pin 36 is inserted into the guide grooves 244 of the
cylindrical body 24a. The guide grooves 24d extend in the
direction of the axis and allow the shaft pin 36 to move in
the direction of the axis. The shaft pin 36 moves in the guide
grooves 24d with displacement of the jaw structure 26 in the
direction of the axis.

[0031] The opening/closing pin 38 is fixed to the cylin-
drical body 24a. The opening/closing pin 38 is displaced
relative to the upper jaw assembly 30 and the lower jaw
assembly 32 as the jaw structure 26 is displaced in the
direction of the axis. As illustrated in FIGS. 2A and 2B, the
opening/closing pin 38 is inserted into a first sliding groove
30a of the upper jaw assembly 30 and a second sliding
groove 32a of the lower jaw assembly 32. When the jaw
structure 26 moves forward or backward in the direction of
the axis of the cylindrical body 24a, the opening/closing pin
38 slides in the first sliding groove 30a and the second
sliding groove 32a. The upper jaw assembly 30 and the
lower jaw assembly 32 rotate according to the position of the
opening/closing pin 38 in the first sliding groove 30q and the
second sliding groove 32a, and thus, the jaw structure 26 is
opened and closed.

[0032] As illustrated in FIG. 4, the upper jaw assembly 30
includes an upper jaw 40 and a base 42. The upper jaw 40
is located on the distal side and has a clamping surface 41
orthogonal to the rotation direction. The base 42 is located
proximal to the upper jaw 40 and is integrally connected to
the upper jaw 40. The base 42 has a sliding surface 42a that
is flat in a direction orthogonal to the clamping surface 41.
The base 42 has a shaft hole 42¢ and the first sliding groove
30a. The shaft pin 36 is inserted into the shaft hole 42¢. The
shaft hole 42¢ is a rotation center of the upper jaw assembly
30. The first sliding groove 30a extends obliquely. The
opening/closing pin 38 penetrates the first sliding groove
30a.

[0033] As illustrated in FIGS. 2B and 4, the upper jaw 40
includes a support body 44, a main body 46, and a planar
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electrode 48. As illustrated in FIG. 2B, the support body 44
is integrally connected to the base 42, and is formed of the
same material (for example, metal) as the base 42. The
support body 44 supports the main body 46. The main body
46 is formed of an insulating material such as resin. The
main body 46 constitutes most of the upper jaw 40. As
illustrated in FIG. 3A, the main body 46 extends while being
slightly inclined with respect to the direction of the axis. The
main body 46 is supported by the support body 44.

[0034] As illustrated in FIG. 3A, the main body 46 of the
upper jaw 40 has a first side surface 43q in a first direction
orthogonal to the axis, and has a second side surface 435 in
a second direction opposite to the first direction. The center
line of the main body 46 is inclined in the first direction with
respect to the axis of the cylindrical body 24a. The first side
surface 43a has a curved surface 45q having a gentle arc
shape so as to project toward a cutter groove 49. The curved
surface 45a of the first side surface 43a has a vertex 455
closest to the cutter groove 49 at the proximal portion. The
second side surface 435 extends in parallel with the cutter
groove 49. The position of the vertex 455 is not limited to
the proximal portion of the curved surface 45a. As illus-
trated in FIGS. 10A and 10B, the upper jaw 40 and the lower
jaw 50 may have vertexes 4556 near intermediate portions of
the curved surfaces 45a of the first side surfaces 434 in the
direction of the axis.

[0035] The main body 46 has a distal portion 46¢ protrud-
ing from the support body 44 at a distal end thereof. The
upper jaw 40 extends while being inclined in the first
direction with respect to the axis, and thus, the distal portion
46¢ is shifted in the first direction with respect to the axis.
The inclination of the upper jaw 40 is slight, so that a part
of the distal portion 46¢ in the width direction overlaps with
the axis of the cylindrical body 24a. Since the upper jaw 40
is slightly inclined, it is easy to concentrate the operation
force on the distal portion 46¢, and thus, it is possible to
easily dissect a blood vessel from the surrounding tissues.
[0036] The distal portion 46¢ has a first inclined surface
47a and a second inclined surface 47b which are inclined
with respect to the direction of the axis, and a ridgeline 47c.
The first inclined surface 474 is a surface inclined in the first
direction, and is adjacent to the first side surface 43a. The
second inclined surface 475 is a surface inclined in the
second direction, and is adjacent to the second side surface
43b. The ridgeline 47¢ is formed as a side where the first
inclined surface 47a and the second inclined surface 475
meet. The ridgeline 47¢ is located at the distal end of the
upper jaw assembly 30 and extends in a direction orthogonal
to the clamping surface 41. The length of the first inclined
surface 47a is shorter than the length of the second inclined
surface 47b. The proximal end of the first inclined surface
47a is located distal to the proximal end of the second
inclined surface 475 in the direction of the axis.

[0037] As illustrated in FIG. 3A, the first inclined surface
47a and the second inclined surface 476 meet at an acute
angle at the ridgeline 47¢. Due to the ridgeline 47¢ described
above, the blood vessel can be preferably dissected from the
surrounding tissues. In the upper jaw 40, the position of the
ridgeline 47c¢ at the distal end is offset from the direction of
the axis in the first direction. In the upper jaw 40 in the
present embodiment, the position of the ridgeline 47¢ is
close to the position of the first side surface 434, by which
the visibility of the position where the dissection is per-
formed is improved.
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[0038] Asillustrated in FIGS. 2A and 2B, the upper jaw 40
has the clamping surface 41 facing the lower jaw 50. As
illustrated in FIG. 3A, the planar electrode 48 formed of a
conductive material is disposed on the clamping surface 41.
The planar electrode 48 is formed of a plate-like metal plate
attached to the main body 46. The surface of the planar
electrode 48 constitutes the clamping surface 41. The clamp-
ing surface 41 has the cutter groove 49 extending along the
axis. The cutter groove 49 penetrates the planar electrode 48
and reaches the inside of the main body 46. The width of the
cutter groove 49 is equal to or slightly larger than the
thickness of the cutter blade 34. The cutter groove 49
extends along the axis of the cylindrical body 24a when the
jaw structure 26 is closed. The cutter groove 49 guides the
movement of the cutter blade 34 in the direction of the axis.
[0039] As illustrated in FIGS. 2B and 4, the lower jaw
assembly 32 includes a lower jaw 50 and a base 52. The
lower jaw 50 is located at a distal end of the base 52 and has
the clamping surface 41 facing the upper jaw 40. The base
52 is located proximal to the lower jaw 50 and is integrally
connected to the lower jaw 50. The base 52 has a sliding
surface 52a that is flat in a direction orthogonal to the
clamping surface 41. The sliding surface 52a slides on the
sliding surface 42a of the upper jaw assembly 30. The base
52 has a shaft hole 52¢ and the second sliding groove 32a.
The shaft pin 36 is inserted into the shaft hole 52¢. The shaft
hole 52¢ is a rotation center of the lower jaw assembly 32.
The second sliding groove 32a extends obliquely in a
direction opposite to the first sliding groove 30a. The
opening/closing pin 38 penetrates the second sliding groove
32a.

[0040] Asillustrated in FIGS. 2B and 3B, the lower jaw 50
includes a support body 44, a main body 46, a planar
electrode 48, and a cutter groove 49. The lower jaw 50 has
a vertically symmetrical shape with respect to the upper jaw
40, and thus, the detailed description of the shape is omitted.
The components of the lower jaw 50 same as those of the
upper jaw 40 are denoted by the same reference numerals.
The lower jaw 50 includes a spacer 60 on the planar
electrode 48. The spacer 60 protrudes from the surface
(clamping surface 41) of the planar electrode 48.

[0041] The spacer 60 protrudes from the planar electrode
48 at a height of, for example, 0.1 mm. The spacer 60 is, for
example, a cylindrical insulating material. A plurality of
spacers 60 is arranged at intervals in the extending direction
of'the cutter groove 49. As illustrated in FIG. 5A, the spacers
60 prevent contact between the planar electrode 48 of the
upper jaw 40 and the planar electrode 48 of the lower jaw 50
to prevent short circuits when the jaw structure 26 is closed.
In addition, the spacers 60 prevent cutting failure due to
displacement of the blood vessel 90 or the vessel branch 96
when the cutter blade 34 protrudes along the cutter groove
49 to cut the blood vessel 90 or the vessel branch 96.
[0042] As illustrated in FIG. 3B, a distal spacer 60q that is
the outermost spacer on the distal side among the plurality
of spacers 60 is located distal to a distal-most portion 49a of
the cutter groove 49 in the direction of the axis. The distal
spacer 60a is located on a line 80 that passes through the
ridgeline 47¢ and is parallel to the direction of the axis. The
upper jaw 40 and the lower jaw 50 are inclined so as to be
closed from the distal side as will be described later, so that
the planar electrodes 48 are likely to come into contact with
each other in a region closer to the distal end. The distal
spacer 60a is disposed at the above place to prevent contact
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between the planar electrodes 48 at the distal portions of the
upper jaw 40 and the lower jaw 50.

[0043] As illustrated in FIG. 4, the bases 42 and 52 of the
upper jaw assembly 30 and the lower jaw assembly 32 are
rotatably connected by the shaft pin 36 and the opening/
closing pin 38. As illustrated in FIG. 6A, the cutter blade 34
is disposed between the base 42 of the upper jaw assembly
30 and the base 52 of the lower jaw assembly 32. The jaw
structure 26 is displaceable in the direction of the axis with
respect to the cylindrical body 24a. When the jaw structure
26 is located on the proximal side, the jaw structure 26 is
opened, and the upper jaw 40 and the lower jaw 50 are
separated as illustrated in FIG. 6 A. When the jaw structure
26 is displaced to the distal side in the direction of the axis,
the jaw structure 26 is closed as illustrated in FIG. 6B. The
jaw structure 26 is moved using the jaw operation portion
286 of the operation hub 28 in FIG. 1.

[0044] As illustrated in FIG. 5A, in a state where the jaw
structure 26 is closed, the clamping surface 41 of the upper
jaw 40 and the clamping surface 41 of the lower jaw 50 have
an inclination angle at which a clearance widens toward the
proximal side. A clearance d1 between the upper jaw 40 and
the lower jaw 50 at the distal end is smaller than a clearance
d2 at the proximal end. Therefore, in the jaw structure 26,
the upper jaw 40 and the lower jaw 50 are closed from the
distal side.

[0045] As illustrated in FIG. 5B, the cutter blade 34
extends in the direction of the axis of the cylindrical body
24a. The cutter blade 34 can protrude toward the distal end
along the direction of the axis by the cutter operation portion
28a of the operation hub 28 illustrated in FIG. 1. The cutter
blade 34 is biased toward the proximal side, and is posi-
tioned on the proximal side in an initial state as illustrated in
FIG. 7A. When the cutter blade 34 is protruded with the jaw
structure 26 closed, the cutter blade 34 protrudes along the
cutter groove 49 toward the distal end in the direction of the
axis as illustrated in FIG. 7B, and cuts the blood vessel 90
or the vessel branch 96 clamped by the jaw structure 26.
[0046] The vessel harvesting device 24 according to the
present embodiment is configured as described above. The
vessel harvesting system 10 is used for, for example, the
following vessel harvesting method.

[0047] The vessel harvesting method includes a marking
process as illustrated in FIG. 8A. This process includes a
step for confirming the position of the saphenous vein at the
tibia and a step for putting a mark of approximately 2.5 cm
at the position below the knee joint.

[0048] Next, the vessel harvesting method proceeds to a
process for inserting the trocar 18. During this process, the
marked position is incised, and then, the trocar 18 is
inserted. The trocar 18 is fixed to the skin by a clip 18a.
[0049] Next, the vessel harvesting method proceeds to a
vessel dissection process as illustrated in FIG. 8B. During
this process, the vessel dissection device 22 and the imaging
device 20 are inserted through the trocar 18. This process
includes an operation of dissecting the surrounding tissue 92
from the blood vessel 90 with the dissection portion 225
while imaging the blood vessel 90 with the camera 205 of
the imaging device 20. The blood vessel 90 is dissected with
the vessel dissection device 22 while carbon dioxide gas is
ejected to the vicinity of the dissection portion 226 from the
ejection hole 22¢. Through this process, a cavity is formed
around the blood vessel 90. After the blood vessel 90 in a
predetermined region is dissected from the surrounding
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tissue, the vessel dissection device 22 and the imaging
device 20 are removed from the body.

[0050] Next, the vessel harvesting method proceeds to a
vessel harvesting process as illustrated in FIG. 9. The vessel
harvesting process is performed using the vessel harvesting
device 24. This process includes a step for cutting the vessel
branch 96 with the vessel harvesting device 24. The vessel
harvesting device 24 and the imaging device 20 are inserted
into the cavity around the blood vessel 90 through the trocar
18. The imaging device 20 is placed on the proximal side
with respect to the vessel harvesting device 24 and captures
an image of the jaw structure 26 of the vessel harvesting
device 24 from the proximal side.

[0051] The process for cutting the vessel branch 96 using
the vessel harvesting device 24 is performed by the follow-
ing steps. First, a step for placing the opened jaw structure
26 at the position of the vessel branch 96 under observation
with the imaging device 20 is performed. The jaw structure
26 is then closed to clamp the vessel branch 96 between the
upper jaw 40 and the lower jaw 50. Then, a step for
supplying high-frequency power to the vessel harvesting
device 24 is performed. High-frequency power is supplied
between the planar electrode 48 of the upper jaw 40 and the
planar electrode 48 of the lower jaw 50, and the clamped
vessel branch 96 is burned to stop bleeding. Next, a step for
cutting the vessel branch 96 is performed by advancing the
cutter blade 34 along the cutter groove 49.

[0052] Thereafter, an operation of further advancing the
vessel harvesting device 24 to cut another vessel branch 96
is performed. In the vessel harvesting device 24 according to
the present embodiment, the ridgelines 47¢ appear at the
distal end when the jaw structure 26 is closed. Therefore,
during the vessel harvesting process, when a region where
the surrounding tissue 92 is not sufficiently dissected is
found in a part of the blood vessel 90, the surrounding tissue
92 can be dissected using the ridgelines 47¢. The jaw
structure 26 is shifted in the first direction with respect to the
direction of the axis of the cylindrical body 24a, and the
ridgelines 47¢ are offset from the direction of the axis.
Therefore, the vessel harvesting device 24 makes it possible
to visually recognize the state near the distal end of the jaw
structure 26 with the imaging device 20 located on the
proximal side. In addition, the first side surface 43a curved
so as to protrude toward the cutter groove 49 further
improves the visibility of the vicinity of the distal end by the
imaging device 20. In this manner, the vessel harvesting
device 24 facilitates the dissection of the remaining sur-
rounding tissue 92.

[0053] After cutting of the vessel branch 96 and the blood
vessel 90 in the desired region is completed, the vessel
harvesting device 24 and the imaging device 20 are with-
drawn from the patient’s body. Thereafter, the blood vessel
90 is removed from the incision site, whereby the vessel
harvesting method is completed.

[0054] The vessel harvesting device 24 according to the
present embodiment described above is summarized below.
[0055] One aspect provides a vessel harvesting device 24
including: a cylindrical body 24a extending along an axis; a
jaw structure 26 that is mounted on a distal end of the
cylindrical body and has an upper jaw 40 and a lower jaw 50
that are opened and closed; and a cutter blade 34 that is
disposed between the upper jaw and the lower jaw and
moves in a direction of the axis along cutter grooves 49 of
the upper jaw and the lower jaw, the jaw structure having
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ridgelines 47¢ formed at a distal end of the upper jaw and a
distal end of the lower jaw, respectively, in which the upper
jaw and the lower jaw have an asymmetric shape shifted in
a first direction that is a radial direction with respect to the
axis, and positions of the ridgelines are offset from the axis
in the first direction.

[0056] The above-described vessel harvesting device
makes it possible to easily confirm the state in the vicinity
of'the distal end of the jaw structure with the imaging device,
and thus, can facilitate the operation of dissecting tissues left
around the blood vessel.

[0057] In the vessel harvesting device described above,
the upper jaw and the lower jaw may each have a first
inclined surface 47a adjacent to the ridgeline in the first
direction and a second inclined surface 475 adjacent to the
ridgeline in a second direction opposite to the first direction,
the ridgeline being an intersection line between the first
inclined surface and the second inclined surface. The vessel
harvesting device described above has sharp ridgelines at the
distal end, thereby making it easy to dissect the surrounding
tissue from the blood vessel.

[0058] In the vessel harvesting device, the first inclined
surfaces and the second inclined surfaces may meet at the
ridgelines at an acute angle. The vessel harvesting device
having such ridgelines makes it easy to dissect the surround-
ing tissue from the blood vessel.

[0059] In the above-described vessel harvesting device,
the upper jaw and the lower jaw may each have a first side
surface 43a adjacent to the first inclined surface on a
proximal side, the first side surface having a curved surface
45q that protrudes to the axis along an arc. In the vessel
harvesting device, the first side surface does not interfere
with the imaging of the distal end of the jaw structure from
the proximal end, whereby visibility near the distal end is
improved.

[0060] In the above-described vessel harvesting device,
each of the first side surfaces may approach the axis as the
first side surface extends to a proximal end, and the arc may
have a vertex 455 located at the proximal end of the first side
surface. The vessel harvesting device has excellent visibility
near the distal end.

[0061] In the above-described vessel harvesting device,
the curved surface of each of the first side surfaces may have
a vertex closest to the axis at an intermediate portion in the
direction of the axis. The vessel harvesting device has
excellent visibility near the distal end.

[0062] In the above-described vessel harvesting device,
the upper jaw and the lower jaw may respectively have
planar electrodes 48 formed of a conductive material on
surfaces facing each other, and at least one of the planar
electrode of the upper jaw and the planar electrode of the
lower jaw may have a spacer 60 formed of an insulating
material and protruding from the planar electrode. The
vessel harvesting device can prevent short circuits between
the planar electrodes and supply sufficient high-frequency
power to the blood vessel, enabling reliable hemostasis.
[0063] In the above-described vessel harvesting device,
the upper jaw and the lower jaw may have an inclination
angle at which a clearance between the surfaces facing each
other widens toward the proximal end when the jaw struc-
ture is closed.

[0064] Another aspect provides a vessel harvesting device
including: a cylindrical body extending along an axis; a jaw
structure that is mounted on a distal end of the cylindrical
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body and has an upper jaw and a lower jaw that are opened
and closed; and a cutter blade that is disposed between the
upper jaw and the lower jaw and moves in a direction of the
axis along cutter grooves of the upper jaw and the lower jaw,
in which the upper jaw and the lower jaw extend to the distal
end while being inclined in a first direction that is a radial
direction with respect to the axis, and distal portions of the
upper jaw and the lower jaw located distal to the cutter
grooves are within a region overlapping the axis.

[0065] In the above-described vessel harvesting device,
the distal ends of the upper jaw and the lower jaw are slightly
curved within a region overlapping the axis, whereby it is
easy to concentrate the operation force on the distal ends,
and it is possible to easily dissect the surrounding tissue
from the blood vessel. In addition, since the jaw structure is
curved, it is easy to visually recognize the operation site at
the distal end from the imaging device on the proximal side.
[0066] Note that the present invention is not limited to the
above-described embodiment, and various configurations
can be adopted without departing from the gist of the present
invention.

1. A blood vessel harvesting device comprising:

a cylindrical body extending along an axis;

a jaw structure coupled to a distal end portion of the
cylindrical body and comprising a first jaw and a
second jaw that are openable to an open state and
closeable to a closed state; and

a cutter blade disposed between the first jaw and the
second jaw, the cutter blade being moveable in a
direction of the axis along cutter grooves defined by the
first jaw and the second jaw,

the jaw structure having ridgelines formed at a distal-most
tip end of the first jaw and a distal-most tip end of the
second jaw,

wherein the ridgelines are offset from the axis in a first
direction such that the first jaw and the second jaw have
asymmetric shapes with respect to the axis.

2. The blood vessel harvesting device of claim 1, wherein
the first jaw and the second jaw each have a first inclined
surface adjacent to the ridgeline and extending in the first
direction and a second inclined surface adjacent to the
ridgeline and extending in a second direction opposite to the
first direction, the ridgelines being an intersection line
between the first inclined surface and the second inclined
surface.

3. The blood vessel harvesting device of claim 2, wherein
the first inclined surfaces and the second inclined surfaces
meet at the ridgelines and define an acute angle therebe-
tween.

4. The blood vessel harvesting device of claim 2, wherein
the first jaw and the second jaw each have a first side surface
adjacent to the first inclined surface and extending proxi-
mally, the first side surface comprising a curved surface that
defines an arc having a center located away from the axis in
the first direction.

5. The blood vessel harvesting device of claim 4, wherein
each of the first side surfaces approaches the axis as the first
side surface extends to a proximal end thereof where the first
side surfaces are closest to the axis.

6. The blood vessel harvesting device of claim 4, wherein
the curved surface of each of the first side surfaces is closest
to the axis at an intermediate portion of the curved surface.

7. The blood vessel harvesting device of claim 1, wherein
the first jaw and the second jaw each have a planar electrode



US 2025/0040983 Al

formed of an electrically conductive material on surfaces
facing each other, and at least one of the surfaces has a
spacer formed of an electrically insulating material that is
protruding from the planar electrode.

8. The blood vessel harvesting device of claim 1, wherein
the first jaw and the second jaw each have a planar electrode
on surfaces facing each other, and wherein while the jaw
structure is in the closed state the planar electrodes of the
first jaw and the second jaw define a non-zero inclination
angle therebetween.

9. A blood vessel harvesting device comprising:

a cylindrical body extending along an axis;

a jaw structure coupled to a distal end portion of the
cylindrical body and comprising a first jaw and a
second jaw that are openable to an open state and
closeable to a closed state; and

a cutter blade disposed between the first jaw and the
second jaw, the cutter blade being moveable in a
direction of the axis along cutter grooves defined by the
first jaw and the second jaw,

wherein, while the jaw structure is in the closed state: (i)
opposing face surfaces of the first jaw and the second
jaw are inclined in relation to each other and in relation
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to the axis, and (ii) the axis extends between portions
of the first jaw and the second jaw that are located distal
to the cutter grooves.

10. The blood vessel harvesting device of claim 9,
wherein, while the jaw structure is in the closed state, a
clearance between the opposing face surfaces of the first jaw
and the second jaw at a distal end of the jaw structure is
smaller than a clearance at a proximal end of the jaw
structure.

11. The blood vessel harvesting device of claim 9,
wherein a distal-most tip end of the first jaw and a distal-
most tip end of the second jaw are each offset from the axis
in a first direction such that the first jaw and the second jaw
have asymmetric shapes with respect to the axis.

12. The blood vessel harvesting device of claim 9,
wherein the opposing face surfaces of the first jaw and the
second jaw each comprise a planar electrode formed of an
electrically conductive material.

13. The blood vessel harvesting device of claim 12,
wherein at least one of the opposing face surfaces has one or
more spacers formed of an electrically insulating material
that is protruding from the planar electrode.
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